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Ta  raport  1  '  aa  dlaooaaad  aoaa  quaatloaa  la  ooanaotloa  alth  j 
tha' influaaca  of  eartain  phyaloal  and  obaaloal  faotora  on  tba  aaaai 
tlTlty*  apaclfielty  and  rapidity  of  tha  Indlraot  banagglutlnatlon 
raaction.  Oa  tba  baola  of  conductod  InToatigationa  aa  praparad  a  » — ^ 
modification  of  tba  taat  la  quaatlon  partinantly  to  datamlaatlon 
of  botullnal  tozlna.  Tbua*  la  tba  currant  raport  aa  dlacuaa  a  rarlaat 
of  tba  ladlract  baaagglutiaatlon  raaotlon*  aa  dayalopad  by  ua*  alao 
tba  aToluatlon  data  of  tba  aatbod  ablob  aaa  oonparad  alth  tha  bio¬ 
logical  taat  on  aloa,  aa  aall  aa  coaparad  alth  tha  haaagglutiaatloa 
raaotlon  In  aodlfloatlon  of  R'/TSAI  (oorraotlyt  BfCAJ)  and  aitb  tha 
M1IBR7ZV  aathod.  Slnoa*ln  ualng  tbla  aatbod  to  dataet  botullnal 


•)  -  for  raport  I  aaa  Journal  of  Microbiology*  Ipldaalology  and  Zi 
aology*  I960*  Bo. 3* 


toKljM  tjp»  A  mat  B(  wm  obtained  aaalecooa  rooolto,  thuo  wo  qnoto 
in  thlo  rofort  only  inwootlfotion  data  on  tba  toxin  typo  B. 

Wo  waod  in  tha  oxporinants  llqnid  botalinal  toxin  typo  B,  wbiob 
in  1  nl  eontainad  50  Bln  (oorraotlyt  MIB)  for  whita  niea  waighinf 
10  to  12  gn,  and  antlbotulinal  aara  typa  A  (15)625  BU/al) ,  aloo 
typa  B  (8,064.5  BO/al) .  In  addition,  wa  ooaaidarad  aaaantlal  for 
oar  wariant  nothod  tba  following  oonatituantat  shaap  arythroeytao, 
taanie  aeid  aolation  and  noraal  aarua  of  rabbi ta. 

SlMop  arytbrooytaa  wara  obtainad  in  a  uaual  wayi  thay  wara 
waabad  fiwa  tinao  with  a  phyalologioal  aolution  of  tabla  aalt  (0.85l(, 
pB  7.2)  prior  to  oarryiog  oat  tha  azparlnanta,  until  tha  fluid 
abewa  tha  aadiaantatlon  baeana  oonplataly  oelorlaaa.  A  3lt  auapanaion 
of  tho  praelpltata  waa  proparad  with  tha  aana  aolution. 

A  aolution  of  tannlo  aold  in  a  eoneontration  of  0.1)1  waa  pra- 
parad  with  tha  phyalologioal  aolution  of  table  aalt  (pB  7.0)  In- 
aadlataly  bafera  tha  aiporiaantatiena. 

Wa  InaotlTatad  fraah  rabblta*  aarua  (without  any  traeaa  of 
hanolyaia)  In  watar  bath  at  56^0  in  30  ninutaa,  than  adnorbad  It 
at  roon  taaparatura  (19  to  25^)  with  ahaop  arythrooytaa  and  diluted 
It  with  a  phyolelegieal  aolution  of  tabla  aalt  (pB  7.0)  In  proportion 
of  It  100. 

On  tha  day  of  azparlnanta,  tha  toxin  waa  adaorbad  with  abaap 
arythrooytaa  at  roon  tanparotura  in  10  ninutaa,  than  tha  nlztura 
waa  eantrlfugad  and  tha  obtainad  eantrlfugata  waa  punpad  off;  tha 
latter  waa  used  autvtaquantly  for  a  preparation  of  a  aorioa  of  di- 
lutloM  for  whioh  a  noraal  rabbit  aarun  waa  uaad  aa  diluting  agent. 


Th«  shttp  •rythroeytft*  mmr*  prootasad  with  tannic  acid.  Thua* 

1  Toloaa  of  a  yfL  auapanaion  cf  ahaap  arythroeytaa  waa  addad  to  1 
Toluaa  of  0.1  Voo  aolution  of  tannic  acid,  than  tha  aiztura  waa 
kapt  in  watar  hath  at  for  10  ainutaa  and,  aubaaqaantly ,  it 
waa  cantrifucad.  tha  raaidua  waa  waahad  twioa  with  a  phyaiologieal 
aolution  of  tabla  aalt  (pB  7.2}  and  than  it  waa  raauapandad  in  1 
▼oluaa  of  tha  phyaiological  aolution  of  tabla  aalt  (pH  7.0).  Wa 
affactad  tha  aaneitisation  of  ahaap  arythroeytaa  in  thia  wayt  to 
1  nl  of  tannisad  arythroeytaa  wa  addad  16,129  BU  (2  nl)  of  anti- 
bo  tulinal  aama  typa  B  and  8  nl  of  phyaiologieal  aolution  of  tabla 
aalt  (pH  6.4) i  nazt,  wa  agitatad  tha  taat  tubaa  and  plaoad  than 
for  15  ainutaa  undar  thamoatatie  control  at  37^0.  Aftar  wa  oantri- 
futsad  tha  aiztura,  tha  raaidua  (arythroeytaa)  waa  waahad  twioa 
with  a  nomal  rabbit  aariui  and  than  it  waa  raauapandad  in  1  nl  of 
tha  aana  aarun. 

Tha  planning  of  tha  taat  waa  raducad  to  thia  couraat  to  aaoh 
taat  tuba  with  0.5  nl  of  aui tabla  dilution  of  botulinal  tozin  wa' 
addad  0.1  nl  of  arythroeytaa  aanaitiaad  with  antibotulinal  aarun; 
wa  agitatad  thiw  and  plaead  it  undar  thamoatatie  control  at  37^0 
until  tha  coaplation  tina  of  raaotion  in  control  taat  tubaa,  whioh, 
wa  conaidarad,uaually  raquirad  1V2  to  2  houra  tina. 

■vary  inraatigation  waa  aoooapaniad  by  tha  following  controlat 
1)  0.3  nl  of  tha  laaat  dilutad  botulinal  tozin  4>  0.1  nl  of 

nonaanaitizad  ahaap  arythroeytaa; 

*2)  0.5  nl  of  nornal  rabbit  aarun  'f  0.1  nl  of  nonaanaitiaad 


ahaap  arythroeytaa; 


3)  0.5  ttl  of  aoraol  rabbit  oonui  ♦  0.1  ml  of  oohoitisod  ohoop 

orjthrooytoo. 

)  for  rooooroh  oa  whi^WIo  proparod  auitablo  dilutions  of  botn* 
liaal  toxia  ia  a  phyaiolocioal  solution  of  tabls  salt;  tbs  toxin 
ada^istorod  ia  1  al  dosss  to  aaiaals  by  intrapsritonsal  in- 
joetioi^.  Siaeo  oo  oarriod  out  our  sxporiasnts  with  toxins  wall 

kaoaa»  wo  oaittod  tho  noutralisation  tost. 

^ . 

for  dotoraiaatioB  of  tbs  pbacoeytio  indsz  according  to  tbs 
asthod  of  Himf  11*  tbs  botuliaal  toxin  typo  B  was  diluted  with  a 
pb/aiologioal  solutioa  of  tabls  salt  (0.85](»  pB  7.0)  and  it  was 
poarod  par  1  woluao  ia  saeb  into  tbrss  ssriss  of  tost  tubas.  Than, 
to  oaeh  toot  tubs  of  tbs  first  ssriss  ns  addsd  ons  toIubs  of  tbs 
phyololofioal  solution  (pB  7.0);  to  tbs  ascond  ssriss  >  antibotu- 
liaal  toxin  typs  A.  and  to  tbs  third  ssriss  -  typs  B  ssrua.  Ws 
uood  for  eoatrol  purpoosa  tbs  isast  diluted  botulinal  toxin  hsatsd 
in  boliiac  wator  bath  for  20  ainutss.  tbs  inactlTatsd  toxin  was 
also  pourod  iato  saoh  of  tbs  tbrss  ssriss  of  tost  tubss,  to  which 
ws  addsd  physiological  solution  -and  corresponding  antibotulinal 
ssra.  Tbs  tost  tubas  wars  agitated  and  placed  under  thsraostatio 
control  at  37^;  than,  after  40  ainutss.  ws  rsaoTsd  fron  saeb  1 
Yolaas  of  contents  aad  addsd  1  roluas  of  oitratsd  blood  of  rabbits 
(2  TOluass  of  blood  ♦  1  voluas  of  1.6)(  solution  of  sodiua  citrate), 
ws  agitated  this  and  loft  for  20  ainutss  at  37^.  Subsequently,  ws 
put  iato  saeb  tost  tubs  1  woluas  of  suspension  of  Staphylococcus 
aaroas  (strain  209)  that  oontainsd  2  Billion  aiorobss  ia  1  al  aad 
wo  plaeod  tbs  tost  tubes  again  under  tbsraootatio  control  for  20 
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Biautss.  ■•zt*  «•  obtained  from  •ach  tast  tub*  two  satar  prepa- 
rational  which  w*r*  lat*r  fizod  with  NIKIFOBOT’S  niztur*  and  w* 
ataiaad  than  aith  aaora-aoalc  dy*.  W*  eonputad  in  aaeb  praparation 
th*  mantar  of  niorobio  calla  in  23  nautrophilaa.  In  ordar  to  da- 
tornina  th*  phasoejtie  indaz,  w*  dlwidad  by  30  th*  ganaral  quantity 
of  nicroba*  phacooytad  with  30  laukoeytaa. 

.  W*  aubnit  in  Tabl*  1  th*  eonparatlw*  raaults  of  Indiraet  hanag- 
flutination  raaetion  ond  of  biolo^ioal  taat. 

In  oarrying  out  tha  biological  taat  of  botuliiaal  toxin »  w*  di- 
Intad  tha  lattor  with  th*  phyaiological  aolution  (pB  7.0)  to  it  10* 
liSOt  It  100  and  1t200  for  indiraet  hanagglutination  raaetion,  uaing 
a  nomal  rabbit  aarun  with  a  ratio  of  it  10,  It 30,  ltl00,  it 200, 

It 400  and  ItSOC.  Tha  raaulta  obtainad  indioat*  that  th*  hanaggluti- 
nation  raaetion  la  conaidarably  nor*  (approzinataly  6  tinaa)  aanai- 
tiw*  than  th*  biological  taat  on  nle*{  alao,  th*  taat  tlna  in  da- 
tamlnation  of  ainiaal  anounte  of  botulina]  toxin  with  th*  aid  of 
indiraet  hanagglutination  raaetion  ia  approzinataly  24  tin**  abortar 
than  th*  taat  tin*  in  datamination  on  whit*  nio*. 

Cur  condition*  of  oondueting  a  taat  of  a  cooparatiT*  araluation 
or  th*  indiraet  hanagglutination  raaetion  war*  axactly  th*  aan*  a* 
thoo*  in  th*  nodifieation  of  IXTSAI.  Alao,  tha  initial  coaponante 
uaad  war*  th*  *aai*i  th*  only  diffaranc*  wa*  in  th*  nathod  itaalf. 

In  nuntrour  datamination*  of  th*  indiraet  hanagglutination  raaetion 
in  both  nodifieation*  w*  noticed  that  th*  titar  in  nodifieation  of 
hllbAl  wariad  within  a  rang*  of  2  to  3  dilution*,  wharaa*  in  our 
nodifieation  th*  hanagglutination  titar  aaldon  ohangad,  avan  in  a 
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dilution.  Wo  froquontly  notleod  n  ehango  la  tbo  Indicia  of 
agglutination  In  a  taat  tub*  that  contained  a  alnlaua  oonoantratlon 
of  toxin  dotaralnablo. 

In  Tablo  2,  which  roflocta  on*  of  -our  axporlaantSy  wt  aubalt 
data  ahowlng  that  the  haoagglutlnatlon  roaotion  in  our  modification 
la  more  aanaltlva  than  the  reaction  of  BTTSAI. 

In  a  eonparatlTe  OTaluation  of  the  aenaltlTlty  of  Indirect 
hemagglutination  reaction  (In  our  modification)  with  the  modified 
method  of  we  alao  used  the  sane  apeolmena  of  the  toxin 

and  of  antlbotullnal  sera.  The  Investigation  reflected  In  Table  3 
shows  that  the  indirect  hemagglutination  reaction  exceeded  In 
sensitivity  the  modified  i::ethod  of  MINUiYlli.  The  exact  results  from 
determination  cf  the  phagocytic  index,  which  were  obtained  with  dl> 
lution  of  toxin  at  »:100,  and  the  indirect  hemagglutination  reaction, 
permitted  to  detect  and  to  differentiate  exactly  the  A  and  B  types 
of  the  toxin  In  a  dilution  at  1:400. 

d peaking  about  sensitivity  of  the  method,  we  have  in  mind  a 
determination  of  minimal  concentrations  of  the  toxin  in  a  few  milli¬ 
liters  of  fluid.  If  we  take  into  aoooiuit  that  with  modification  of 
the  MIHEBTIII  method  we  used  0.025  ml  of  each  dilution  of  the  toxin 
and  0.5  ml  In  Indirect  hemagglutination  reaction,  it  becomes  obvious 
that  the  first  method  is  considerably  more  sensitive.  Of  course,  a 
detection  of  botullnal  toxin  In  euch  small  quantities  as  0.025  ml 
Is  of  no  speolflc  Importance  in  a  practical  application,  but  It  Is 
Important  to  be  able  to  detect  a  minimal  concentration  of  botullnal 
toxin  that  ddesn*  t  change  with  relation  to  the  volume  of  the  examined 
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fluid  u»«d  in  unAljala.  Th«  InTaatlgatlona  proTad  that  an  inoraaaad 
quantit/  of  tha  iavaatigatad  aatarial  did  not  inoraaaa  tha  aanai- 
tiTity  of  tha  Bodifiad  MZKlRTlli’S  method  aa  oaad,  while  tha  aanai- 
tiTity  of  the  indiraet  haoagglutination  raaetion  did  incraaaa  with 
tha  inoraaaad  Toluaa  of  tha  inraatlgatad  aatarial. 

Tha  atatiatieal  analyaia  of  obtained  raaulta  prorad  tha  follow¬ 
ing.  In  tha  couraa  of  titration  of  tha  toxin  in  10  axpariaantit  on 
aniaala  (120  white  aica}^  wa  datarainad  that  one  alniaal  fatal  doaa 
of  tha  toxin  oorraapondad  to  tha  awaraga  dilution  of  1:90.  Hanoa, 
wa  regarded  a  higher  dilution  of  tha  toxin  aa  a  definite  part  of 
Dla.  for  axaapla,  a  dilution  of  tha  toxin  at  1:1,600  oorraapondad 
to  0.05  Bla  and  a  dilution  at  1:600  corraaponaad  to  0.11  Dla,  ate. 
Thua,  tha  reliability  of  diffarancaa  obtained  in  coaparabla  axpari- 
aanta  with  raapact  to  tha  aanaltlTity  of  our  aathod  raraua  other 
aathoda  (biological  teat  on  white  aioa,  KITSAI'S  method  and  modified 

teat  of  MlNKBflli)  wa  datarainad  by  analyaing  an  average  error 

M-M, 


according  to  tha  formula: 


I  where  M  and  M.  are  coaparabla 


*  "t 

arithaatieal  aaanat  where  a  and  a^  are  their  average  errors  raapaotiva 
ly.  Wa  cooaidarad  aa  iaportant  diffarancaa  only  those  that  axcaadad 
tha  ainiaal  error  in  diversity  (i.a.  they  ware  greater  and  oeeurrad 
not  leas  than  3  tiaaa) . 


Judging  froa  tha  t  values  subaittad  in  Table  4,  tha  diffaranoae 
in  sensitivity  of  our  aathod,  aa  oomparad  with  tha  biological  teat 
on  white  aioa,  with  tha  aathod  of  BTTSAI  and  with  tha  modified  method 
of  MZDSVII,  can  be  avaluatad  aa  substantial  and  reliable. 


f  £otttlia«  To«ln  In  Solution*  with  plTtf  Cone«ntr>tioD»  of  T>bl 
thod  of  MXmriM  and  that  of  th»  Indlr«ct  H«BMitIutin»tlon  Beacti 


‘i... _ 


Of  gr«at«r  practical  laportanca  la  a  atady  of  tba  poaalbllity 
of  dataralnation  of  botulizkal  toxlo  in  rarioua  ooneantratlona  of 
tabla  aalt.  Such  atudy  wuuld  ba  in  oonnaetion  with  a  poaaibility  of 
poiaoning  with  botulinal  toxin  aftar  anting  aaltad  flab.  Tba  conoan- 
tratioo  of  tabla  aalt  in  aztraota  aada  of  atrongly  aaltad  flab  aay 
raacb  to  6  or  I0)t. 

Hanca,  «a  dilntad  botulinal  toxin  with  a  aolution  ( pB  7.0} 
containing  dixaraa  oontanta  of  tabla  aalt  from  0.8  to  15}(.  Wa  uaad 
tba  aama  parcantaga  eontanta  of  tabla  aalt  for  indiract  baaaggluti- 
nation  raaction  abila  diluting  tba  toxin  wltb  normal  rabbit  aama. 

Data  praaantad  in  Tabla  5  Izkdioata  that  datarnination  of  botu¬ 
linal  toxin  with  tba  nodifiad  aathod  of  MIRXBVII  ia  difficult,  whan 
tba  conuantration  of  tabla  aalt  approxiaataa  2%.  Tba  indiract  bamag- 
gltttination  raaction  anablad  ua  to  datact  and  to  diffarantiata  a 
typa  of  botulinal  toxit^wban  a  eoncantration  of  tabla  aalt  aqnalad 
la  tba  eoncantration  of  tabla  aalt  Incraaaad  from  2  to  15)(, 
tba  bamagglutination  titar  dacraaaad  gradually  from  1:800  to  1:200. 
At  tba  aama  tiaa,  na  obaarrad  a  gradual  ratardation  in  pracipitation 
of  arythrocytaa. 


Concluaiona 

1.  Tba  indiract  haaagglutination  raaction  in  our  modif icatlon, 
uaad  to  dataralna  botulinal  toxin,  axcaadad  in  aanaitirity  tba  modi¬ 
fication  of  KYTSAX ,  alao  tha  biological  taat  on  ahita  mica  and  tha 
nodifiad  nathod  of  MZHSRVIN. 

2.  Tba  nodifiad  matbod  of  miiSRTIII  anablad  ua  to  datamina 
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toxin  la  imrooticotod  fluid  olth  tho  oonoontration  of 
totio  oolt  not  oxooodiac  2](t  tho  iadiroot  hOMMlatlaatlon  roootioa 
la  oar  aodifloatioa  poralttod  ua  to  dotoat  aad  to  difforontloto  a 
tjpo  of  hotollaal  tozia  la  a  fluid  with  a  oonoontration  of  tablo 
salt  up  to  19)(. 
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tho  author  proaonts  a  aodiflod  toohnlquo  of  ladlroet  hoaas- 
glutlnatlon  roaotlon,  aa  appllod  in  tho  dotoralnatlon  of  botuliaaa 
tozli^  tio  noaporaa  tho  aonaitlTlty  of  thla  roaotlon  with  tho  blolofloal 
toot  on  whlto  aloa,  ladlroet  hoaaMlutladtloa  roaotlon  (aodiflod  by 
BXtSAl)  aad  tha  aodiflod  aathod  of  ■I1BR7IM  ^ 

tho  data  obtalBOd  doaoaatrato  that  tho  auggoatod  aodlfloatlon 
of  tho  Indlroot  hoaagglutlnatlon  roaotlon  poralta  W'detoraln^ 
yg  HU)  of  botullnua  toxin  for  ohlta  aloo  vlthla  3  houra. 

By  tha  aoaaltlTlty  and  atalilllty  of  Ita  rooulta  tho  toot  aur- 
tho  Iadiroot  hoaagglutlnatloa  aooordlag  to  RTtSAl  and  tha 
*.  aodiflod  1111117X1*8  aathod.  ) 
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